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SUPERFUND'S NPL: THE LISTING
PROCESS
RAGNA HENRICHS*
INTRODUCTION
The National Priorities List ("NPL") provides an expeditious
means of identifying former hazardous waste disposal sites which
may warrant remedial action under the. Comprehensive Environ-
mental Response, Compensation, and Liability Act ("CERCLA").'
Such remedial action takes into consideration the limited resources
which exist to combat the problem of hazardous waste sites, and
the public health goal of addressing first those sites which pose the
greatest threat to human health or the environment. 2 The original
NPL, promulgated on September 8, 1983, consisted of only six
sites more than the congressionally-mandated minimum list of
400.3 The minimum requirement has since been deleted.4 Cur-
rently, 1,010 sites are listed on the NPL, and 209 sites are pro-
posed for listing.5
To put these figures in perspective, of the more than 30,000
known or suspected sites identified nationwide, over 1,200 are "pri-
* Ragna Henrichs is a Partner in the Environmental Department at Nixon, Hargrave,
Devans & Doyle, Rochester, New York. Contributions by Jean H. McCreary and Nancy T.
Holtby are gratefully acknowledged.
1 42 U.S.C. §§ 9601-9675. (1982 & Supp. IV 1986). CERCLA was extensively amended
by the Superfund Amendments and Reauthorization Act of 1986 ("SARA"), Pub. L. No. 99-
499, 100 Stat. 1613 (1986).
2 The priority list serves primarily informational purposes, identifying for the states
and the public those facilities and sites or other releases which appear to warrant remedial
action. Inclusion of a facility or site on the list does not in itself reflect a judgment regarding
the activities of its owner or operator, nor does it require those persons to undertake any
action or assign liability to any person. Subsequent remedial or enforcement actions by the
government will be necessary to take any of the aforementioned actions. Such actions will
be attended by all appropriate procedural safeguards. See 48 Fed. Reg. 40,658-60 (1983).
3Id. at 40,658.
4 Id. at 40,658-60; see SARA, § 105(a)(3), 100 Stat. 1613, 1625; see also 42 U.S.C. §
9605(a)(8)(B) (1982 & Supp. IV 1986) (no minimum requirement in instructions for compil-
ing NPL).
54 Fed. Reg. 48,184-85 (1989) (to be codified at 40 C.F.R. pt. 300) (proposed Nov. 21
1989).
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ority sites."8 The task of the Environmental Protection Agency
("EPA" or "Agency") at these priority sites is colossal, and, be-
cause of the magnitude of the clean-up costs," the implications for
this nation's industries and economy are profound.
This Article describes the process by which sites come to be
placed on the NPL; the consequences of being so listed; the oppor-
tunities and procedures for challenging a listing; mechanisms for
delisting sites; and the relatively sparse case law to date.
I. HISTORICAL CONTEXT
In 1980, at the close of the Carter Administration, Congress
hastily enacted CERCLA in response to the dangers of past and
present uncontrolled releases" of hazardous substances into the
6Id.
7 See 10 Hazirdous Waste Report No. 20, at 3 (June 25, 1989) ($24-60 million per site).
8 CERCLA defines "release" as:
any spilling, leaking, pumping, pouring, emitting, emptying, discharging, injecting,
escaping, leaching, dumping, or disposing into the environment (including the
abandonment or discarding of barrels, containers, and other closed receptacles
containing any hazardous substance or pollutant or contaminant), but excludes
(A) any release which results in exposure to persons solely within a workplace,
with respect to a claim which such persons may assert against the employer of
such persons, (B) emissions from the engine exhaust of a motor vehicle, rolling
stock, aircraft, vessel, or pipeline pumping station engine, (C) release of source,
byproduct, or special nuclear material from a nuclear incident, as those terms are
defined in the Atomic Energy Act of 1954 [42 U.S.C. § 2011 et seq.], if such release
is subject to requirements with respect to financial protection established by the
Nuclear Regulatory Commission under section 170 of such Act [42 U.S.C. § 2210],
or, for the purposes of section 9604 of this title or any other response action, any
release of source byproduct, or special nuclear material from any processing site
designated under section 7912(a)(1) or 7942(a) of this title, and (D) the normal
application of fertilizer.
42 U.S.C. § 9601(22) (1982 & Supp. V 1987).
9 "Hazardous substances" are defined as:
(A) any substance designated pursuant to section 1321(b)(2)(A) of Title 33, (B)
any element, compound, mixture, solution, or substance designated pursuant to
section 9602 of this title, (C) any hazardous waste having the characteristics iden-
tified under or listed pursuant to section 3001 of the Solid Waste Disposal Act [42
U.S.C. § 6921] (but not including any waste the regulation of which under the
Solid Waste Disposal Act [42 U.S.C. § 6901 et seq.] has been suspended by Act of
Congress), (D) any toxic pollutant listed under section 1317(a) of Title 33, (E) any
hazardous air pollutant listed under section 112 of the Clean Air Act [42 U.S.C. §
7412], and (F) any imminently hazardous chemical substance or mixture with re-
spect to which the Administrator has taken action pursuant to section 2606 of
Title 15. The term does not include petroleum, including crude oil or any fraction
thereof which is not otherwise specifically listed or designated as a hazardous sub-
stance under subparagraphs (A) through (F) of this paragraph, and the term does
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environment. 10 CERCLA was Congress' response to the national
attention focused upon inactive hazardous waste sites following
Love Canal." Congress' objective was to plug the gaps in the then-
existing environmental regulations by creating a mechanism for
identifying and investigating old waste sites,12 and by strengthen-
ing the federal government's authority to respond to sites that
were identified.1 3
Through CERCLA, Congress expanded the universe of sub-
stances within the reach of authorized federal response,14 imposed
not include natural gas, natural gas liquids, liquefied natural gas, or synthetic gas
usable for fuel (or mixtures of natural gas and such synthetic gas).
Id. § 9601(14).
10 "Environment" is broadly defined under CERCLA, and includes:
(A) the navigable waters, the waters of the contiguous zone, and the ocean waters
of which the natural resources are under the exclusive management authority of
the United States under the Magnuson Fishery Conservation and Management
Act [16 U.S.C. § 1801 et seq.], and (3) any other surface water, ground water,
drinking water supply, land surface or subsurface strata, or ambient air within the
United States or under the jurisdiction of the United States.
Id. § 9601(8).
'1 See S. REP. No. 848, 96th Cong., 2d Sess. 7-12 (1980). The Carter Administration had
originally proposed legislation (S. 1341, H.R. 4566 and H.R. 4571, 96th Cong., 1st Sess.
(1979)) to deal with the problem of oil spills, spills of hazardous substances, and leakage
from abandoned waste disposal sites such as Love Canal. The Administration proposals
were not enacted. See SENATE CommA. ON ENVIRONA ENT AND PUBLIC WORKS, 97TH CONG., 2D
SEss., A LEGISLATIVE HISTORY OF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSA-
TION AND L:iABnua Aar OF 1980 (SUPERFUND) v-vii (1983) (Manke E. Anthony Reisck, Envi-
ronment and Natural Resources Policy Division, Congressional Research Service, Library of
Congress).
Love Canal itself involved a hazardous waste disposal site previously owned by Hooker
Chemical. Hooker Chemical sold the site to the city of Niagara Falls, with a deed restriction
to prevent the site's use for subsurface construction. The city then sold the property to the
school district, which used part of the property as a school playground. Additionally, city
officials allowed residences to be built on adjacent property. The residents, who experienced
a high incidence of disease which they believed was caused by chemicals from the Love
Canal, ultimately succeeded in forcing the evacuation of several blocks of homes and clean-
up of the site. For a discussion of the problems at Love Canal, see generally A. LEVINE, LOVE
CANAL: SCIENCE, POLITICS AND PEOPLE (1982).
'2 See H.R. REp. No. 1016, 96th Cong., 2d Sess., pt. 1, 17-18 (1980), reprinted in 1980
U.S. CODE CONG. & ADMm. NEws 6119, 6119-20.
,3 Id.; see also S. REP. 848, 96th Cong., 2d Sess. 10-12 (1980) (detailing purposes and
inadequacies in existing law).
11 See supra note 9 and accompanying text (setting forth definition of the hazardous
substances within reach of CERCLA). 40 C.F.R. part 302 contains the actual list of hazard-
ous substances, together with their "reportable quantities." See infra note 15, and accompa-
nying text (explanation of reporting requirements under CERCLA). The Clean Water Act,
33 U.S.C. §§ 1251-1387 (1982), created the'National Response Center. Under 42 U.S.C. §
9603(a), any releases of hazardous substances into the environment in excess of the amount
established by the EPA in 40 C.F.R. § 302.4 and Table 302.4 must be reported to the Na-
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reporting requirements concerning sites historically used for dispo-
sal of hazardous substances, 15 and provided broad new federal
powers for collecting information concerning the nation's hazard-
ous waste disposal sites and for ranking the information generated
according to both the urgency of required action and the danger to
public health.16 Congress also expanded the federal government's
authority to respond to hazardous environmental releases, 17 or to
order others to respond,1 8 and it imposed new liabilities on a broad
group of potentially responsible parties ("PRPs"). 9 Congress cre-
tional Response Center.
15 42 U.S.C. § 9603 (1982 & Supp. V 1987). There are, in actuality, two reporting re-
quirements regarding hazardous substances under CERCLA. 42 U.S.C. § 9603(a) provides
for the reporting of releases of hazardous substances during a 24-hour period which exceed
the quantity specified in 40 C.F.R. § 302.4. 42 U.S.C. § 9603(c) requires the existence of
former hazardous waste disposal areas to be reported to the EPA within 180 days of the
enactment of CERCLA. CERCLA was enacted on December 11, 1980. See Pub. L. No. 96-
510, 94 Stat. 2747 (1980).
16 42 U.S.C. § 9605(a)(8)(A)-(B) (Supp. 1989). Section 9605(a)(8)(A) requires that crite-
ria be promulgated to determine priorities; § 9605(a)(8)(B) provides that based upon these
criteria, a list which ranks the sites should be prepared annually. Id. This list has become
known as the National Priorities List, or NPL.
17 See 42 U.S.C. § 9604(a)(1) (1982 & Supp. V 1987). This section authorizes the federal
government to respond to an immediate or substantial danger to public health or welfare by
removing hazardous substances from a site, and to take other remedial action. Id. Once the
federal government has taken such response action, § 9607 authorizes the federal govern-
ment to commence a suit against potentially responsible parties to recover response costs
expended to clean up the site. Id. § 9607 (1982 & Supp. V 1987).
I8 Id. § 9606(a) (1982).
19 The EPA and the states have secured $2.021 billion from PRPs through 702 actions.
The EPA has issued approximately 660 administrative orders requiring PRPs to take action
at sites. See 10 Hazardous Waste Report, supra note 7, at 4. CERCLA imposes liability on
the following parties:
(1) the owner and operator of a vessel or a facility, (2) any person who at the time
of disposal of any hazardous substance owned or operated any facility at which
such hazardous substances were disposed of, (3) any person who by contract,
agreement, or otherwise arranged for disposal or treatment, or arranged with a
transporter for transport, for disposal or treatment, of hazardous substances
owned or possessed by such person, by any other party or entity, at any facility or
incineration vessel owned or operated by another party or entity and containing
such hazardous substances, and (4) any person who accepts or accepted any baz-
ardous substances for transport to disposal or treatment facilities, incineration
vessels or sites selected by such person, from which there is a release, or a
threatened release which causes the incurrence of response costs, of a hazardous
substance ....
42 U.S.C. § 9607(a) (1982 & Supp. V 1987). Section 9607(b) sets forth limited defenses such
as an act of God or an act of war, but these defenses are narrowly construed. United States
v. Conservation Chem. Co., 619 F. Supp. 162, 204 (W.D. Mo. 1985) (CERCLA has been
construed as a strict liability statute); see United States v. Monsanto Co., 858 F.2d 160, 168-
69 (4th Cir. 1988), cert. denied, 109 S. Ct. 3156 (1989); Levin Metals Corp. v. Parr-Rich-
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ated a fund ("Superfund"),20 paid for by taxes, including taxes on
chemical use, 1 to finance federal enforcement 22 and cleanups.2 3
Congress also established guidelines for use of the Superfund.
CERCLA specifies two broad standards which the President
must consider in selecting response24 actions:25 response actions
must be cost effective,26 and they must be consistent with the na-
tional contingency plan ("NCP").27 CERCLA directs the President
mond Terminal Co., 799 F.2d 1312, 1317 (9th Cir. 1986); New York v. Shore Realty Corp.,
759 F.2d 1032, 1042 (2d Cir. 1985); United States v. Northeastern Pharmaceutical & Chem.
Co., 579 F. Supp. 823, 844 (W.D. Mo. 1984), aff'd in part, reo'd in part on other grounds,
810 F.2d 726 (8th Cir. 1986), cert. denied, 484 U.S. 848 (1987). In addition, although not
mandated under CERCLA, joint and several liability will be imposed where the harm is
indivisible. See Monsanto, 858 F.2d at 171; Shore Realty Corp., 759 F.2d at 1042 n.13;
United States v. Chem-Dyne, 572 F. Supp. 802, 810-11 (S.D. Ohio 1983). Finally, liability is
retroactive in that the PRPs can be held liable for acts occurring prior to the enactment of
CERCLA. See Monsanto, 858 F.2d at 173; Northeastern, 810 F.2d at 732-34; United States
v. Hooker Chems. & Plastics Corp., 680 F. Supp. 546, 556-57 (W.D.N.Y. 1988); United
States v. Shell Oil Co., 605 F. Supp. 1064, 1069-73 (D. Colo. 1985).
20 Originally, Superfund's official name was the Hazardous Substance Response Trust
Fund. 42 U.S.C. § 9631(a) (1982 & Supp. V 1987) (repealed 1986).
11 See 42 U.S.C. § 9631(b)(1)(A) (1982 & Supp. V 1987) (repealed 1986); 26 U.S.C. §§
4611, 4661 (1982 & Supp. V 1987).
" See 42 U.S.C. §§ 9631(c)(1), 9611(c)(3) (1982 & Supp. V 1987).
23See id. § 9631(c)(1)-(2). The fund was originally established at $44 million per year
for the years 1981 through 1985. Id. § 9631(b)(2) (repealed 1986). When SARA was enacted
in 1986, it repealed 42 U.S.C. § 9631, and created a new Hazardous Substance Superfund at
26 U.S.C. § 9507. This "new" fund was increased to $250 million, over five-fold the amount
available for each fiscal year from 1987 through 1991. 26 U.S.C. § 9507 (Supp. V 1987). This
"new" fund is to be comprised of, inter alia, taxes received under 26 U.S.C. §§ 59A, 4611,
4661 and 4671, as well as any response costs recovered from PRPs under CERCLA. 26
U.S.C. § 9507(b) (Supp. V 1987).
21 CERCLA originally defined the terms "respond" or "responce" as "remove, removal,
remedy, and remedial action." 42 U.S.C. § 9601(25) (1982). As amended by SARA, "[t]he
terms 'respond' or 'response' means remove, removal, remedy, and remedial action; all such
terms (including the terms 'removal' and 'remedial action') include enforcement activities
related thereto." 42 U.S.C. § 9601(25) (Supp. V 1987).
25 CERCLA provides as follows:
The President shall select appropriate remedial actions determined to be neces-
sary to be carried out under section 9604 or secured under section 9606 of this
title which are in accordance with this section and, to the extent practicable, thd
national contingency plan, and which provide for cost-effective response. In evalu-
ating the cost effectiveness of proposed alternative remedial actions, the President
shall take into account the total short- and long-term costs of such actions, includ-
ing the costs of operation and maintenance for the entire period during which
such activities will be required.
Id. § 9621(a).
2 Id. § 9604(c)(4) (1982 & Supp. V 1987). A "cost effective response. . . provide[s] a
balance between the need for protection of public health and welfare and the environment
... and the availability of [Super]fund[s]." Id.; see id. §§ 9605(a)(7), 9621(b)(1).
21 Id. § 9604(a)(1). This section authorizes the President to respond to the release or
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to incorporate provisions dealing with hazardous substances into
the NCP, which was originally promulgated to clean up oil spills. 28
The NCP instituted procedures and standards for, among other
things, investigating sites, and also established criteria for deter-
mining priorities for responding to sites at which there have been
releases or threatened releases of hazardous substances. 9 Because
of the finite amount of response funds, the President was also di-
rected to prepare a list of national priorities among the known re-
lease sites called the "National Priorities List."' 0 The President
delegated both responsibilities to the EPA. 1
Congress enumerated a number of specific factors to be con-
sidered in setting priorities for response action to releases or
threatened releases identified under CERCLA . 2 These factors in-
clude: "the population at risk, the hazard potential of the hazard-
ous substances at such facilities, the potential for contamination of
drinking water supplies, the potential for direct human contact,
the potential for destruction of sensitive ecosystems, the damage to
threat of a release of a hazardous substance by removing such substances and providing for
remedial action or any other response measure consistent with the NCP. Id. Section 9605
authorizes the President to revise and republish the NCP that originates from the Clean
Water Act ("CWA"), 33 U.S.C. § 1321(c)(2) (1982). The implementing regulations of the
NCP are promulgated at 40 C.F.R. §§ 300.1-.56 (1988). "The Plan provides for efficient,
coordinated, and effective responses to discharges of oil and releases of hazardous sub-
stances, pollutants, and contaminants in accordance with the authorities of CEROLA and
the CWA." Id. § 300.3. Proposed revisions to the NCP were published in 53 Fed. Reg.
51,394 (1988). Revisions to the National Contingency Plan were published in the Federal
Register on March 8, 1990. Due to press date deadlines, the revisions could not be incorpo-
rated into this Article. Please refer to the Federal Register Notice as necessary to supple-
ment the information contained herein.
28 42 U.S.C. § 9605 (1982) directs the President, after notice and opportunity for public
comment, to revise and republish the NCP, and to include a section to be known as the
national hazardous substance response plan establishing "procedures and standards for re-
sponding to releases of hazardous substances." 42 U.S.C. § 9605 (1982).
29 See id. For regulations implementing this section, see 40 C.F.R. pt. 300 (1988).
30 See 42 U.S.C. § 9605(a)(8)(B) (Supp. V 1987); 40 C.F.R. § 300.66(c) (1988). The NPL
is only one component of the NCP. The listing provides a means of identifying and prioritiz-
ing hazardous sites. Id.; see also S. REP. No. 848, 96th Cong., 2d Sess. 17-19, 59 (1980). This
report discusses the fund and its inadequacy to provide response funds to sites which re-
quire remedies. The report also notes that the NPL's purpose is to identify sites which need
remedial action as quickly as possible after enactment of CERCLA and to rank them ac-
cording to urgency. The report states: "[a] fund providing $534 million annually will permit
government response only to the most significant releases." Id. at 17.
31 See Exec. Order No. 12,316, 46 Fed. Reg. 42,237 (1981); 40 C.F.R. § 300.2 (1987); see
also Exec. Order No. 11,735, 38 Fed. Reg. 21,243 (1973) (order delegating President's au-
thority to administer NCP to EPA).
32 See 42 U.S.C. § 9605(a)(8)(A) (Supp. V 1987).
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natural resources..., contamination of the ambient air..., and
other appropriate factors."3 3 Hazards identified at a site are
ranked using the Hazard Ranking System, ("HRS"), a numeric
system which ensures a uniform technical judgment of the poten-
tial hazards presented by that site relative to other sites.3 4
In November 1986, CERCLA was substantially amended by
the Superfund Amendment and Reauthorization Act ("SARA").35
SARA established cleanup requirements;36  replenished the
Superfund;37 formalized the EPA's settlement policies;3s enhanced
32 Id.
3, See 40 C.F.R. pt. 300 app. A 2.0. BRS is discussed in detail infra notes 73-129 and
accompanying text.
35 Pub. L. No. 99-499, 100 Stat. 1613 (1986) (codified at 42 U.S.C. §§ 9601-9675 (Supp.
V 1987)).
" See 42 U.S.C. § 9621 (Supp. V 1987). Before SARA, CERCLA did not contain de-
tailed statutory cleanup standards. See id. § 9604(c)(4) (1982). The relevant CERCLA pro-
vision required only that the President "select appropriate remedial actions... which are to
the extent practicable in accordance with the national contingency plan and which provide
for that cost-effective response which provides a balance between the need for protection of
public health and welfare and the environment... and the availability of amounts from
the fund." Id. Section 9621 establishes detailed new cleanup standards with a strong prefer-
ence for remedial actions which "permanently and significantly" reduce the presence of haz-
ardous substances at a release site. Id. § 9621(b)(1) (Supp. V 1987). At a minimum, the EPA
is required to select remedial actions that "assure protection of human health and the envi-
ronment." Id. § 9621(d)(1). Remedial actions must be cost effective, employ permanent so-
lutions and alternative treatment or resource recovery technologies, and, to the extent prac-
ticable, be consistent with the NCP. See id. § 9621(a)-(b)(1). Section 9621 also creates
nationwide cleanup standards by applying more stringent standards from other federal or
state environmental laws to on-site response actions when "relevant and appropriate" to a
release or threatened release. See id. § 9621(d)(2). Congress declared that the least prefera-
ble cleanup method is off-site transport and disposal, see id. § 9621(b)(1) (Supp. V 1987),
and that hazardous substances may be transferred only to facilities operating in contpliance
with the Resource Conservation and Recovery Act ("RCRA") and other federal and state
laws. Id. § 9621(d)(3) (Supp. V 1987).
37 See id. § 9611(a). SARA authorized an $8.5 billion five-year replenishment of the
Superfund. Id. The replenished fund is to be obtained from taxes imposed on imported
petroleum, chemical feedstock and imported chemical derivatives, a new corporate environ-
mental tax, and any shortfall from general revenues. See 26 U.S.C. § 9507(b) (Supp. V
1987); id. §§ 59A, 4611, 4661, 4671 (1982 & Supp. V 1987).
33 See 42 U.S.C. § 9622 (Supp. V 1987). In 1985, the EPA issued an Interim CERCLA
Settlement Policy in order to encourage voluntary settlement and expedite cleanup action.
50 Fed. Reg. 5,034 (1985). The new settlement provisions of SARA provide specific statutory
authority favoring response action settlement agreements to expedite remedial actions and
minimize litigation "(w]henever practicable and in the public interest." 42 U.S.C. § 9622(a)
(Supp. V 1987). Section 9622 also codified several settlement tools which the EPA intro-
duced in its Interim Settlement Policy- mixed funding, de minimis settlements, covenants
not to sue, non-binding allocations of responsibility, and contribution protection. See id. §
9622(b)(1), (e)(3)(A), (f), (g).
1989]
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state"9 and public participation in the Superfund process; 0 created
the Agency for Toxic Substances and Disease Registry and other
health-related authorities; 41 and made federal facilities subject to
CERCLA requirements. 42
39 Prior to SARA, CERCLA did not allow states to review EPA-conducted cleanups.
SARA, however, requires the EPA to promulgate regulations providing for "substantial and
meaningful involvement" by a state in initiating, developing and selecting remedial actions
to be performed within its borders. 42 U.S.C. § 9621(f)(1) (Supp. V 1987). Section 9621(f)
requires at a minimum that states be involved in decisions to perform preliminary assess-
ments and site inspections; they are also to concur in deletions from the NPL, participate in
long-term planning for remedial sites, and review and comment on any remedial investiga-
tion and feasibility study, any planned remedial action identified therein and any engineer-
ing design following a remedy selection. See id. § 9621(f)(1)(A),(C)-(E). SARA increased the
input of states in determining the NPL by providing that states submit priorities for reme-
dial action. SARA also required the EPA to consider these priorities when assembling the
NPL. See id. § 9605(a)(8)(B). Additionally, state standards must be applied in cleanup ac-
tions if they are more stringent than federal standards. See id. § 9621(d)(2)(A)(ii). States
may enforce any federal or state standard to which a remedial action is required to conform,
as well as sue for violations of any settlement consent decrees. See id. § 9621(e)(2).
40 See id. § 9617'(1986). Section 9617(a) requires that notice of proposed remedial plans
be published and reasonable opportunity be provided for the submission of written and oral
comments. Id. § 9617(a) (Supp. V 1987). Prior to the enactment of SARA, the EPA had
amended the NCP to require public comment on any proposed response action at NPL
sites. See 40 C.F.R. § 300.67 (1988). SARA codified the EPA's administrative policy. Sec-
tion 9617 also created a new technical assistance grant of up to $50,000 to aid in interpreta-
tion of data which is available to any group of individuals which may be affected by a re-
lease at a NPL site. See 42 U.S.C. § 9617(e) (1986). However, the $50,000 limitation may be
waived by the President where necessary to carry out the purposes of this section. Id.
SARA also introduced a provision authorizing citizen suits against persons allegedly in
violation of any standard, regulation, or order imposed under CERCLA, and against any
government agency, including the EPA, for failure to perform a non-discretionary CER-
CLA-imposed duty. See id. § 9659(a) (Supp. V 1987). Private citizens affected by a release
or threatened release may also petition the EPA to conduct a preliminary risk assessment
on the release. See id. § 9605(d). The EPA must conduct the assessment, if it has not al-
ready done so, or explain why an assessment is not appropriate. If the risk assessment indi-
cates a health or environmental threat, the EPA must evaluate the release using the HRS.
Id.
Individuals may also petition the Agency for Toxic Substances and Disease Registry
("ATSDR") to perform health assessments on releases from facilities where individuals have
allegedly been exposed to a hazardous substance release. See id. § 9604(i)(6)(B). The
ATSDR must either perform a requested assessment or provide written explanation why an
assessment is inappropriate. Id. A health assessment includes a preliminary risk assessment.
See id. § 9604(i)(6)(F). If the health assessment indicates a threat to health or the environ-
ment, the ATSDR must notify the EPA which is then required to rank the release using the
HRS. See id. § 9604(i)(6)(H).
"I SARA greatly expanded the authority of the ATSDR. See 42 U.S.C. § 9604(i) (Supp.
V 1987). The original purpose of the ATSDR was to compile information on the hazardous
substance most prevalent at the NPL sites, and to assess their health effects. See 42 U.S.C.
§ 9604(i)(5)(A) (1982 & Supp. V (1987).
42 See 42 U.S.C. § 9620 (Supp. V 1987). SARA created a comprehensive scheme in-
tended to make federal facilities as equally responsive as private facilities in recognizing the
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SARA required the EPA to revise the NOP and HRS by the
spring of 1988,4s to assess more accurately the degree of risk to
public health and the welfare of the environment, and to assure
that priority is given to facilities posing the most significant
threat." SARA also created two new criteria to be considered in
establishing priorities for responding to releases. The EPA Admin-
istrator may now take into account the damage to natural re-
sources which may affect the human food chain and the potential
contamination of the ambient air.4'
SARA mandated an ambitious schedule for implementation of
the Superfund program using the NPL as a road map.46 Section
116 of SARA required that, to the maximum extent practicable,
the EPA shall have conducted preliminary assessments47 of the
risks at all sites (presently some 29,000) on the Comprehensive En-
presence of hazardous substance releases and taking adequate corrective measures. See id.
All CERCLA guidelines, rules, and regulations concerning preliminary assessments, NCP
evaluations, NPL listings and remedial actions were made applicable to federal facilities.
See id. § 9620(a)(2). SARA mandated the creation of a public Hazardous Waste Compliance
Docket for federal facilities, consisting of all information submitted by federal facilities pur-
suant to RCRA and CERCLA, to assist in assuring that federal facilities comply with fed-
eral hazardous waste requirements. See id. § 9620(c).
The EPA is required to conduct preliminary assessments on docketed facilities, and,
where appropriate, evaluate the facilities according to the NCP and include them on the
NPL. See id. § 9620(d). Facilities included on the NPL are given a timetable in which to
commence remedial investigations and feasibility studies ("RI/FS"), and remedial actions
by interagency agreements. See id. § 9620(e)(1)(2). The EPA is required to afford affected
states the opportunity to participate in remedial action planning and selection at federal
facilities. See id. § 9620(f). When a federal facility is not listed on the NPL, state laws
governing removal and remedial actions apply to federal facilities within its borders. See id.
§ 9620(a)(4). SARA also requires that the public be given notice and an opportunity to
comment on any proposed remedial action at a federal facility. See id. § 9617(a). Addition-
ally, private citizens may also bring suit against a federal facility to enforce any CERCLA
standard, regulation, condition or requirement. See id. § 9659(c).
43 Id. § 9605(b). Revision of the HRS is also addressed in 42 U.S.C. § 9625, which ap-
plies to facilities releasing certain wastes targeted for study. See id. § 9625. Section 125 of
SARA provides that prior to the revision of the HRS, the EPA may not add facilities con-
taining such wastes to the NPL merely upon an evaluation of the volume of waste; rather,
any addition should be based on the actual concentration of the hazardous constituents of
such wastes. Proposed revisions for the NCP and HRS have been published. See 53 Fed.
Reg. 51,394, 51,962 (1988); see also infra notes 73-148 and accompanying text (discussion of
HRS).
" 42 U.S.C. § 9605(a)(8)(A) (Supp. V 1987).
45 See id.
46 Id. § 9616.
47 Preliminary assessments have been completed at 28,101 sites. See EPA Superfund
Status Report (May 22, 1989); 10 Hazardous Waste Report, supra note 7, at 3; see also
infra notes 82-91 and accompanying text (discussion of preliminary assessments).
1989]
ST. JOHN'S LAW REVIEW
vironmental Response Compensation and Liability Information
System ("CERCLIS") by January 1, 1988.48 By January 1, 1989,
site inspections were to have been performed at all sites where the
preliminary assessment indicated that one was necessary.49
By 1990, all sites on CERCLIS requiring evaluation for inclu-
sion on the NPL should have received such evaluation.5" Sites
added to CERCLIS after enactment of SARA shall receive an eval-
uation, if one is necessary, within four years of their addition." If
the schedules imposed by SARA for preliminary assessments, site
inspections and evaluations are not complied with, the EPA must
publish an explanation. 2
The EPA must commence 275 remedial investigations and fea-
sibility studies ("RJ/FS") on NPL sites within three years of the
enactment of SARA.5 3 If the EPA cannot meet this schedule, not
less than 175 RI/FS's must be commenced by October 1990 with
an additional 200 by October 1991; a total of 650 RI/FS studies
must be commenced within five years. of SARA's enactment. 4 Ad-
ditionally, the EPA must begin remedial action at NPL sites at a
rate of not less than 175 sites in the first three-year period and 200
additional sites during the subsequent two-year period. The EPA
has made substantial progress toward meeting these goals.58
48 42 U.S.C. § 9616(a)(1) (Supp. V 1987). CERCLIS is a computerized inventory system
that the EPA utilizes to track the total number of hazardous waste sites that may be eligible
for some sort of remedial action.
11 Id. § 9616(a)(2). Site investigations have been completed at 9,902 sites. See 10 Haz-
ardous Waste Report, supra note 7, at 3.
50 42 U.S.C. § 9616(b) (Supp. V 1987).
61Id.
02 Id. § 9616(c).
53 Id. § 9616(d)(1). An RI/FS is a detailed site investigation to assess the horizontal and
lateral extent of contamination and to evaluate the potential risk to health and to the envi-
ronment, followed by an examination of the feasibility and cost-effectiveness of all the re-
medial options available for the site. Based upon a review of this document, and comments
which become a part of the administrative record, the EPA determines the appropriate rem-
edy for the site ("remedial action") which it identifies in a document known as the Record
of Decision ("ROD"). By the end of fiscal year 1988, the EPA had commenced 231 RI/FSs.
See OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE, EPA ANNuAL REPORT FISCAL YEAR
1988 13-14 (1988) [hereinafter 1988 REPORT].
- 42 U.S.C. § 9616(d)(2) (Supp. V 1987).
45 Id. § 9616(e). By the end of February 1988, the EPA had commenced 127 remedial
actions. See 1988 REPORT, supra note 53, at 12, Exhibit 4.
50 See 1988 REPORT, supra note 53, at 12.
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H. PROCESS FOR LISTING SITES
Sites are placed on the NPL only after there has been notice
and opportunity for public comment.5 The EPA proposes new
sites by publishing a proposal in the Federal Register containing
the name of the site, comment and document review procedures, a
description of the purposes and update process of the NPL, and
general factual information regarding the basis for the listing.""
The EPA solicits comments from the public and any interested
persons for sixty days.59 The comments are placed in the EPA
headquarters public docket along with HRS score sheets, a Docu-
mentation Record describing the information used to compute the
HRS, a list of documents referenced in the Documentation Record,
and pertinent information for any site affected by statutory re-
quirements and listing policies. A regional docket is maintained in
the EPA regional office for the area in which the site is located.
The regional docket contains much of the same material found in
the EPA headquarters public docket, but also includes the actual
reference documents used for calculating or evaluating the HRS
scores for sites in the region.60 After the comment period, all com-
ments and documentation are available for public review at the
EPA headquarters.61 Approximately one week after the close of the
comment period, a complete set of comments is also available to
the public at the EPA regional office for the region in which the
site is located.2
The decision to list a site on the NPL is made by the EPA
Administrator, who must review the complete record, including all
57 42 U.S.C. §§ 9605(a), 9617(a) (1982 & Supp. V 1987).
8 See id. § 9617; see, e.g., 51 Fed. Reg. 21,099 (1986). General data supporting pro-
posed listings may include a brief statement that the site received an HRS of 28.5 or above.
See, e.g., id. at 21,102. The final Notice of Listing must include comprehensive data. See,
e.g., 53 Fed. Reg. 23,979 (1988).
1, See 51 Fed. Reg. 21,099 (1986); 48 Fed. Reg. 40,658 (1983); see also infra notes 180-
184 (discussing comment procedures).
60 See, e.g., 51 Fed. Reg. 21,055 (1986). After publication of the final listing, copies of
the "Revised National Priorities List," "Support Document for the National Priorities
List," Documentation Record and HRS score sheets are available for public review at Head-
quarters and Regional Dockets. See id. The "Support Document for the National Priorities
List" is a separate document that contains comments regarding specific sites. 54 Fed. Reg.
19,527 (1989) (to be codified at 40 C.F.R. pt. 300)(proposed May 5, 1989); 51 Fed. Reg.
21,055 (1986).
" See 51 Fed. Reg. 21,055 (1986).
82 See, e.g., 53 Fed. Reg. 23,979 (1988); 51 Fed. Reg. 21,100 (1986).
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technical data and comments prior to rendering a decision.63 The
final Notice of Listing, published in the Federal Register, must ad-
equately explain the facts and data relied upon by the Agency in
issuing its decision. 4 The Notice of Listing is the only official noti-
fication of the Agency's decision to the owner or the public. In ad-
dition to the individual site listings, the EPA annually publishes a
complete, updated list of all sites on the NPL. 5
The EPA has promulgated regulations which outline the pro-
cess and criteria for placing sites on the NPL.6 ° In general, the
NCP requires that a site satisfy one of three tests to be eligible for
inclusion on the NPL: (1) the release scores above a threshold level
using the HRS;67 (2) the release is designated by the state as its
highest priority; 8 or (3) the EPA determines that a site poses a
significant threat to public health.1
Each listing on the NPL includes the name and location of the
site, the EPA region responsible for administering the site, the re-
sponse category,70 and a cleanup status code.71 The sites are ar-
'3 See Eagle-Picher Indus. v. EPA, 822 F.2d 132, 137 (D.C. Cir. 1987). The court upheld
the EPA Administrator's authority to list sites on the NPL, provided that he observed the
procedures and substantive requirements imposed by the relevant statutes and regulations.
Id.
" A typical Notice of Listing contains the final NPL, background information about
the NPL, and responses to comments. See, e.g., 53 Fed. Reg. 23,979 (1988); 51 Fed. Reg.
21,054 (1986). Responses to site-specific HRS comments may be provided in the "Support
Document for the Revised National Priorities List." Id.
11 See 40 C.F.R. § 300.66(c)(10) (1988).
68 See id. § 300.66(a)-(c).
67 See id. § 300.66(b)(2).
60 See id. § 300.66(b)(3).
69 See id. § 300.66(b)(4).
70 See id. § 300 app. B. Response categories are labeled (R, F, S, V, D) to designate the
type of response underway at a site. One or more categories may apply to each site. The
following provides a brief description of each category.
"R": Federal and/or State Response. This category includes sites where the EPA and/or
a state agency has begun or completed response actions, i.e. removal actions, nonenforce-
ment remedial planning and/or remedial actions under CERCLA.
"F": Federal Enforcement. This category includes sites where the federal government
has either filed a civil complaint or issued an administrative order under CERCLA or
RCRA, and sites where a federal court has mandated some form of response action. This
category also includes sites for which the EPA has obligated funds for enforcement-lead or
remedial investigations and feasibility studies.
"S": State Enforcement. This category includes sites where the state has filed a civil
complaint or issued an administrative order, and where a state court has mandated a re-
sponse action. This category also inclIdes sites where a state has designated funds for en-
forcement-lead or remedial investigations and feasibility studies.
"V": Voluntary or Negotiated Response. This category includes sites where private par-
ties are conducting response actions under settlement agreements, consent decrees or con-
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ranged in groups of fifty and are ranked sequentially according to
their HRS scores.7 2 The range of HRS scores within most groups is
one to four points. The specifics of the three listing mechanisms
are detailed below.
A. Hazard Ranking System
The HRS, which was adopted in 1982, is the principal mecha-
nism by which sites are placed on the NPL.7 - The HRS consists of
factual criteria which are evaluated for eaclh site by the assignment
of numerical values. The final score is calculated in accordance
with a formula which assigns weights to all numerical values and
then totals all the relevant figures.7 4 The HRS screening device es-
sent orders.
"D": Category to be Determined. This category includes sites not listed in any other
category, including sites subject to pending federal action and sites where responsible par-
ties are undertaking cleanup actions that are not covered by a consent decree or administra-
tive order.
71 See id. Cleanup status codes (I, 0, C) identify sites where either Superfund-financed
or private party response activities are underway or completed. The EPA describes the sys-
tem as follows:
Fund-financed response activities which are coded include: significant removal ac-
tions, source control remedial actions, and off-site remedial actions .... Many
sites on the NPL are cleaned up in stages or "operable units". For purposes of
cleanup status coding, an operable unit is a discrete action taken as part of the
entire site cleanup that significantly decreases or eliminates a release, threat of
release, or pathway of exposure. One or more operable units may be necessary to
complete the cleanup of the hazardous waste site. Operable units may include sig-
nificant removal actions taken to stabilize deteriorating site conditions or provide
alternative water supplies, and remedial actions.
51 Fed. Reg. 21,102-03 (1986).
Only one cleanup code is used to denote the status of each site. The following provides
a brief review of each category:.
"I": Implementation activity is underway, and one or more units are operable
(field work has been completed for one or more operable units).
"0": One or more operable units is completed, and work on others may be
under way (field work has been completed for one or more units, but additional
cleanup actions are necessary).
"C": Implementation activity completed for all operable units.
Id. at 21,103.
72 See 40 C.F.R. § 300 app. B (1988). Sites, except those that a state has designated as
its top priority, are arranged in numerical order. State designated sites are listed within the
first 100 sites either in numerical order or at the bottom of the first 100 sites. See id.
73 Id. § 300.66(b)(2). The EPA published a proposed revision to the NCP and proposed
the HRS in 1982. See 47 Fed. Reg. 10,977-78 (1982). The Agency received and considered
numerous comments to the proposals. The final revised NCP and the HRS were promul-
gated on July 16, 1982 and published in the Federal Register. See 47 Fed. Reg. 31,180
(1982).
74 See 40 C.F.R. § 300 app. A (1988). The following mathematical formula is utilized by
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timates the potential hazard or risk presented by releases or
threatened releases to the environment of hazardous substances,
pollutants or contaminants. 5 HRS scores range from 0 to 100, and
sites that score 28.5 or greater are eligible for listing on the NPL.78
The HRS requires substantial information regarding the facil-
ity, its surroundings, the hazardous substances at the site, and the
geological character of the surrounding area. 7 In the HRS process,
an initial site inspection is performed to describe and characterize
the site according to the nature of the substances at the site, the
medium or media in which those substances exist, the nature of
the hazards presented, and the pathways by which exposure could
occur." The EPA utilizes a five-step procedure for collecting the
information necessary to determine whether a facility should be
proposed for listing on the NPL based on its HRS score.
The first step, "site discovery," occurs when the EPA is noti-
fied by any source 9 that a possible hazardous site exists.8 0 The
EPA can receive notification of a possible environmental concern
or hazardous site from any source.8 1 The initial trigger may come
from an employee or citizen whistle-blower tip, community atten-
tion, or a report of a hazardous release or spill.
Once the EPA is aware of a potentially hazardous site, a "Pre-
liminary Assessment" ("PA") is conducted.8 2 A PA is an initial
analysis of existing information to determine whether a release is
the EPA in calculating the HRS: The category scores are multiplied together within each of
the migration pathways (ground water, surface water and air) and normalized to obtain a
pathway score. The scores for the three pathways (gw, sw and a) are combined using a root-
mean-square approach. The final HRS score is the square root of the sum of the squares of
the pathway scores divided by a factor, 1.73:
gw2 + sw2 + a2
HRS score 
=
1.73
See EPA GuIDANCE DOCUMENT HW-10.5 (November 1988).
71 See 40 C.F.R. § 300 app. A (1988); 47 Fed. Reg. 31,187 (1982).
76 See 54 Fed. Reg. 13,296, 13,298 (1989) (to be codified at 40 C.F.R. pt. 300) (proposed
March 31, 1989).
7 See 40 C.F.R. § 300 app. A (1988).
78 See id.
79 See id. § 300.63.
80 Id.
81 See id. Notification can also come from citizen groups, the state, news articles
brought to the EPA's attention, periodic monitoring for other purposes, and other sources.
Such initial indications may result in a site being placed on CEROLIS. See id.
82 Id. § 300.63(d)(1); see also id. § 300.64 (preliminary assessment of releases or threats
of releases identified for possible CERCLA response shall be undertaken as promptly as
possible).
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serious enough to warrant additional investigation. e The PA may
be performed by the Agency, the state, private consulting firms, or
by PRPs. Preliminary assessment/site investigation grants are
monetary awards that are available to states to conduct these as-
sessments.8 ' The EPA, the state, or the successful private consult-
ant bidder puts together a "Field Investigation Team" ("FIT")
which will conduct the PA. The predominant number of PA's are
done by FIT's according to Agency contract specifications.8 5
A Preliminary Assessment involves a review of federal, state,
and local documents, an evaluation- of potential threats, and an
identification of the source and nature of a release or threatened
release.5 8 The PA may include a review of site management prac-
tices, literature searches, and personal interviews.8 7 After the PA is
completed, a brief report, including recommendations, is submitted
to the Agency's regional office for the region in which the site is
located.88
The PA enables the Agency either to eliminate those sites
where data indicate no threat or potential threat to public health
or the environment," or to determine the need for removal action °
Is See PRELIMINARY ASSESSMENT GUIDANCE FIscAL YEAR 1988, EPA GUmANCE Docu-
MENT 9345.0-01 (1988).
" See 42 U.S.C. § 9617(e)(1) (Supp. V 1987).
,Contract specifications are prepared by the EPA technical staff.
" See 40 C.F.R. § 300.64(b) (1988).
87 Id.
83 See EPA, PRELIMINARY ASSESSMENT FscAL YEAR 1988, 18-19. The Preliminary As-
sessment Form (EPA Form 2070-12) is one which, at the discretion of the EPA region, may
be used for the report This form requires the contractor or person conducting the assess-
ment to answer specific questions concerning both descriptions of substances possibly pre-
sent on-site and the potential hazard to the environment, and to identify the potentially
affected population. Id.
31 See 40 C.F.R. § 300.66(a)(3)(i) (1988).
,0 See id. § 300.66(a)(3)(ii). Removal actions should be distinguished from remedial ac-
tions. Removal means:
the cleanup or removal of released hazardous substances from the environment,
such actions as may be necessary [sic] taken in the event of the threat of release of
hazardous substances into the environment, such actions as may be necessary to
monitor, assess, and evaluate the release or threat of release of hazardous sub-
stances, the disppsal of removed material, or the taking of such other actions as
may be necessary to prevent, minimize, or mitigate damage to the public health or
welfare or to the environment, which may otherwise result from a release or threat
of release ...
42 U.S.C. § 9601(23) (1982 & Supp. V 1987). There have been 1,837 removal actions under-
taken, 585 of which were performed at NPL sites. See 10 Hazardous Waste Report, supra
note 7, at 3.
A remedial action, on the other hand, means:
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and establish priorities for site inspection.91 After the PA report is
submitted, the EPA's regional office determines either that no fur-
ther action is necessary or that it is appropriate to proceed with
the third step-the Site Investigation ("SI").
The person or entity that conducted the PA may also conduct
the SI.9 2 The purpose of the SI is to assess whether a site poses a
threat or potential threat to public health or the environment, s as
well as the immediacy of any such threat,9 to conduct a visual in-
spection of a site, and to collect data to determine whether a site
should be listed on the NPL.95
There are two degrees of SI's which may be conducted de-
pending upon preliminary information (developed in the PA or
otherwise) concerning the likelihood that a site will score above the
28.5 HRS threshold. The greater the likelihood that a site will
score above 28.5 on the HRS, the more rigorous will be the SI,
particularly with respect to its data quality objectives.9 6 Although
the EPA's terminology for SI's is in a state of flux, one can gener-
ally expect that a "standard" or "traditional" SI or screening site
inspection ("SSI") will be conducted for a medium priority
site-those with some, but not high, likelihood of scoring above the
HRS cut-off of 28.5. Where there is a high probability that a site
will be placed on the NPL, a listing site investigation ("LSI") may
be conducted directly after the PA. Such cases are rare because
most sites are subjected to a two-tiered SI process, the SSI and
then the LSI.
The SI is the most expensive part of the HRS process because
it involves field work and compilation of extensive analytical and
quantitative data, including soil samples, water supply usage data,
those actions consistent with permanent remedy taken instead of or in addition to
removal actions in the event of a release or threatened release of a hazardous sub-
stance into the environment, to prevent or minimize the release of hazardous sub-
stances so that they do not migrate to cause substantial danger to present or fu-
ture public health or welfare or the environment.
42 U.S.C. § 9601(24)(1982 & Supp. V 1987). Remedial activities have been completed at 50
NPL sites. See 10 Hazardous Waste Report, supra note 7, at 3.
See 40 C.F.R. § 300.66(a)(3)(iii) (1988).
92 Id. § 300.66 (a)(2). Where a private party voluntarily does the PA, it may not neces-
sarily commit to do the SI. Alternatively, where the EPA or state does a PA, the private
party may conduct the SI. Id.
11 See id. § 300.66(a)(4)(i).
9, See id. § 300.66(a)(4)(ii).
05 See id. § 300.66(a)(4)(iii).
98 Id. § 300.66(a)(1)-(3).
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ecological imbalance information, and toxicological evaluations. 97
The SI is not intended to determine the exact amount or extent of
contamination, but rather to provide an estimate as to the degree
of contamination for purposes of HRS scoring.""
The SI is submitted to the EPA's regional office, where the
staff decides whether the exposures at the site are severe enough to
warrant calculation of the HRS score. The Agency's regional staff
generally has substantial authority over the first three steps of the
listing process.
The fourth step in the NPL listing process is the preparation
of the final HRS score. The EPA applies the HRS to data obtained
from an observed or potential release, the PA, and the SI to obtain
a score or estimate of the risk posed by the release. A facility is
assigned HRS scores in three categories: (1) potential for harm to
humans or the environment from migration of a hazardous sub-
stance through ground water, surface water or air; (2) potential for
harm from substances that can explode or cause fires; and (3) po-
tential for harm from direct contact with hazardous substances. 9
Within each hazard mode-migration, fire and explosion, and di-
rect contact-the HRS considers a set of -factors to characterize
the potential of the facility to cause harm.100 Each of the separate
factors receives numerical values according to a predetermined
scale.101 The factors are then grouped into three catego-
ries-observed release/route characteristics, waste characteristics,
and targets-and are combined to obtain category scores.102 The
EPA then applies a mathematical formula to arrive at a final
score.103 The EPA relies on the HRS scores to determine which
sites to propose for listing on the NPL. Sites that score 28.5 or
greater may be proposed for listing.0 4
" See id.
"3 See EPA, EXPANDED SrT INSPE oTON TRAmsrrzoNAL GUIDANCE FOR FISCAL YEAR 1988
1-2 (OSWER Directive 9345.1-02, 1987).
9" See 40 C.F.R. § 300 app. A (1988).
100 See id. Each hazard mode has distinct factors that are considered. For example, the
migration hazard mode considers, inter alia, depth to aquifer, toxicity, distance to popula-
tion, population within a four mile radius, and ground and surface water use. The fire and
explosion hazard mode factors include, inter alia, ignitability, reactivity, distance to popula-
tion and population within a two-mile radius. Id.
lo See id.
102 See EPA GUIDANCE DocumENT, HW-10.5 (Nov. 1988).
103 See id.; see also supra note 74 (formula for the calculating the HRS).
10 See 54 Fed. Reg. 13,296, 13,298 (1989) (to be codified at 40 C.F.R. pt. 300) (proposed
March 31, 1989).
1989]
ST. JOHN'S LAW REVIEW
The actual listing proposal is the fifth step in the process.
Sites are proposed for listing solely by publication in the Federal
Register, which is immediately followed by a sixty-day comment
period.105 The regulations do not require that site owners or opera-
tors receive personal notification.
This five-step process need not always be followed strictly. For
example, the HRS can be calculated without the PA and SI steps
where there is otherwise sufficient information. In New York, an
HRS score is commonly calculated as part of a field investigation
conducted under that state's Inactive Hazardous Waste Disposal
Site Program. 0 6
Numerous criticisms have been leveled at the HRS, including
its failure to assess accurately the degree of hazard posed by vari-
ous sites, °7 as well as charges of bias. 08 According to the Senate
Environment Committee Report, the bias inherent in the HRS
score stems from the fact that the EPA identifies the most hazard-
ous constituent at a site and, in calculating the total amount of
wastes at the site, assumes that this hazardous constituent com-
prises all of the waste. 0 9 Thus, the HRS calculations may over-
state the risk posed by mixed waste sites or ignore the synergistic
effects of wastes." 0
Another criticism of the HRS is that the "impacted popula-
tion," a criterion used to calculate the HRS, does not take into
account topographic features which could inhibit the impact of
hazardous waste. For example, if the EPA determines that a given
site has an impact extending for three miles, every individual
within a three mile radius would be considered part of the im-
pacted population, even if a topographic feature protected individ-
uals from being affected. For example, if a feature such as a river
or mountain bisects the three mile radius, the site may not affect
the ground water used by individuals on the other side of the fea-
ture or those upgradient of the feature in terms of the direction in
which ground water flows. Thus, the site may not in fact have an
103 See supra note 59 and accompanying text.
108 See N.Y. Emrm. CoNsamv. LAw § 27-1313 (McKinney 1989).
107 See H.R. REP. No. 253, 99th Cong., 1st Sess., pt. 1, at 72 (1985); SENATE COMM. ON
ENVIRONMENT AND PUBLIC WORKS, SupERFUND AMENDMENT ACT OF 1985, S. REP. No. 11, 99th
Cong., 1st Sess. 40-41 (1985).
208 See SENATE COMM. ON ENVIRONMENT AND PUBLIC WORKS, SUPERPUND AMENDMENT
Act OF 1985, S. REP. No. 11, 99th Cong., 1st Sess. 40-41 (1985).
109 Id.
110 Id.
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impact on some individuals within the three mile radius.
Another concern is that the HRS, as applied, does not con-
sider containment or any other remedial action already taken at
the time the score is calculated. That is, the determination of im-
pacted population is made without consideration of remedial barri-
ers which may prevent contamination from reaching it."'
In response to these criticisms, Congress required the EPA to
revise the HRS by the spring of 1988 in order both to assess more
accurately the degree of risk to human health and the environment
and to assure that the facilities posing the greatest threat be pri-
oritized accurately."2 The EPA published proposed revisions in
December 1988."1 These proposed revisions would refine consider-
ably the HRS scoring by giving greater recognition to a number of
factors, including: actual rather than potential risk; variance of risk
in accordance with distance from the site and contaminant mobil-
ity; chronic and acute exposures; amounts of hazardous wastes as
compared to the entire waste quantity estimate; a broader defini-
tion of sensitive area receptors; the different populations which
may be affected on-site; food chain impacts; flood plains and po-
tential for release; and potential air releases." 4
The EPA tested the proposed HRS by conducting inspections
at twenty-nine sites." 5 Scores were proposed under the current
and proposed HRS. Although groundwater pathway scores were
lower under the proposed RS, overall scores for the test sites
were higher under the proposed fIRS than the current.":
Until the proposed revisions become final, sites will continue
to be evaluated under the present IRS."7 However, any new site
listed after the effective date of the revised HRS will be evaluated
" See 48 Fed. Reg. 40,654 (1983). The EPA explained that it does not factor remedial
barriers into consideration out of a fear that public agencies will not take action at a site so
as not to lower the HRS score and to ensure inclusion on the NPL. Id. The EPA also feared
that private parties responsible for the contamination or release would attempt to manipu-
late the HRS scores by responding just enough to lower the HRS value below the threshold,
thereby preventing inclusion on the NPL without adequately reducing the threat posed by
the site. Id; 48 Fed. Reg. 40,654 (1983).
"1 42 U.S.C. § 9605(c)(1) (Supp. V 1987). The EPA published its intent to revise the
HRS and solicited comments. 52 Fed. Reg. 11,513 (1987).
113 53 Fed. Reg. 51,394 (1988) id. at 51,962.
"1 53 Fed. Reg. 51,962, 51,967-75 (1988).
1,5 4 Fed. Reg. 37,949 (1989) (to be codified at 40 C.F.R. pt. 300) (proposed Sept. 14,
1989).
118 Id. at 37,952
117 See 42 U.S.C. § 9605(c)(1) (Supp. V 1987); 53 Fed. Reg. 51,394 (1988).
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under the new standard which reportedly will take completed re-
medial action into account. 118
Another criticism of the HRS is the lack of consistency in the
application or interpretation of the HRS criteria by the Agency's
regional offices. This concern is at least partially addressed by a
quality assurance ("QA") review designed to insure accuracy and
consistency among the various EPA regional offices and headquar-
ters, and by guidance documents published by the EPA that en-
courage consistency in information, data quality and data type de-
veloped and reported by PA's and SI's." 9
The legality of the HRS was challenged on two grounds in Ea-
gle-Picher Industries v. Environmental Protection Agency. 20 The
petitioners claimed that the HRS was inconsistent with the pur-
poses of CERCLA, and that the HRS was arbitrary, capricious,
and an abuse of discretion. 2' The District of Columbia Circuit
Court of Appeals discussed the purposes of CERCLA, the NPL,
and the HRS, and concluded that the HRS is an informational aid
which is an inexpensive, expeditious means of identifying potential
hazardous sites. 22 Therefore, the court ruled that the HRS was
consistent with CERCLA.123
In so ruling, the court rejected the petitioners' argument that
CERCLA requires a site to be one of "the most hazardous sites in
the country, at which EPA action may immediately be taken"
before it can be placed on the NPL. 2 4 The 'petitioners sought to
exclude from the NPL those sites which may warrant further in-
vestigation before a determination is made that response action is
necessary. 125
"0 See 42 U.S.C. § 9605(c)(1) (Supp. V 1987); 53 Fed. Reg. 51,394 (1988).
1,9 See, e.g., EPA, PRELIMINARY ASSESSMENT GUIDANCE FISCAL.. YEAR 1988 (preliminary
assessment form promulgated by EPA for regional office's use in preparing PA reports);
EPA, EXPANDED SITE INSPECTioN TRANSITIONAL GUIDANCE FOR FISCAL YEAR 1988 (EPA
guidelines for conducting SIs).
120 759 F.2d 905 (D.C. Cir. 1985).
121 Id. at 919-22. The court recognized that petitioners' challenge to HRS was time
barred because petitioners sought to invalidate the HRS methodology which the EPA had
promulgated in a notice and comment rulemaking from which petitioners failed to appeal
within the statutory 90 day period. Id. at 908-09. Instead, petitioners sought to raise this
issue in an appeal of specific NPL site listings. Nevertheless, the court considered the merits
of the petitioners' claim. Id. at 919.
122 Id. at 919-21.
123 Id. at 920-22.
124 Id. at 919.
126 Id.
[Vol. 63:717
1989] SUPERFUND NPL
The court accepted the EPA's expansive position that Con-
gress intended the NPL to be "an informational tool for use by
[the] EPA in identifying sites that appear to present a significant
risk to public health or the environment" 2 -- not a definitive, nar-
row statement of those sites currently eligible for such action.
Thus, the EPA's use of "different threshold criteria for action and
for listing [was deemed] reasonable and fully in accord with con-
gressional intent.' 2 7
While briefly discussing the "arbitrary and capricious" chal-
lenge raised by petitioners,22 the court noted that the HRS itself,
like the EPA's actions in creating and using it, is supported by
relevant data.12 9 Moreover, the court found that the EPA articu-
lated a rational explanation for its action 30 and, therefore, ruled
that the HRS is not arbitrary and capricious. 13
126 Id.
127 Id. at 921.
120 Id. at 921-22. In the second prong of their argument, the petitioners alleged that the
HRS was arbitrary and capricious in that it was designed to evaluate chemical dumps rather
than mining sites. Id. at 921. In particular, they alleged:
(1) the basis for scoring "observed releases" is unreasonable, basically because
that score reflects only the fact of release and not the severity of release; (2) the
basis for scoring waste characteristics is unreasonable because it fails to consider
the relatively low concentration of harmful substances present in high-volume
mining wastes; (3) the basis for scoring the "target" population threatened by a
release is unreasonable because it is rooted in a formula for estimating the popula-
tion within a certain radius of the release and does not utilize actual population
figures; and (4) the HRS should take into account ongoing or completed remedial
measures.
Id.
I " Id. at 921-22.
120 Id.
1 Id. at 921. In a second case involving substantially the same parties, the petitioners
argued that they should not have been placed on the NPL because Congress did not intend
for their releases to be regulated under CERCLA. See Eagle-Picher Indus. v. EPA, 759 F.2d
922, 926 (D.C. Cir. 1985). The petitioners relied on arguments that their particular releases
were not hazardous substances, nor were they pollutants or contaminants that presented an
imminent and substantial danger, nor were they already being regulated by the states under
an agreement with the Nuclear Regulatory Commission. Id. at 926, 932. The court rejected
all of these arguments and found that the EPA had the authority to place the releases on
the NPL. Id. at 935.
A third case was decided more than two years after the first two, despite being argued
on the same date. See Eagle-Picher Indus., Inc. v. EPA, 822 F.2d 132 (D.C. Cir. 1987). The
petitioners contested the application of the HRS to five specific sites. Id. at 136. The court
held that the EPA's application of the HRS was "reasonable and lawful" and denied the
petitioners' request for review. Id. at 151.
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B. State Designation
The second mechanism for placing sites on the NPL allows
each state to designate a single site as its top priority, regardless of
the site's HRS score.132 This enables a state with a site which
scores well below those located in neighboring states to have at
least one regarded as priority. SARA amended CERCLA by pro-
viding that a state may designate its highest priority facility only
once.
13 3
In order to designate its highest priority site, a state must cer-
tify in writing that the actual or threatened release at the site
presents the greatest danger to public health, welfare, or the envi-
ronment in that state. 34 The regulations require the states to iden-
tify their priorities at least once a year,135 and the NPL, to the
extent practicable, shall include one top priority facility from each
state within the first 100 sites.133 States are not required to rely on
HRS scores in designating their top-priority sites. 37 While thirty-
two states have designated such sites, 38 only ten are included in
the first 100 sites on the NPL because of their HRS scores. 39 The
remaining twenty-two are listed below the first 100 sites because
their HRS scores alone would not entitle them to a higher
listing.1 40
A state also may identify sites other than its top priority site
for listing on the NPL.'4 1 To do this, a state must use the HRS
and furnish the EPA with appropriate documentation. 42 The EPA
notifies states at least thirty days prior to the deadline for submit-
ting candidate sites to the Agency. 43 The EPA then conducts a
quality control review of the state's candidate sites and reviews the
132 See 42 U.S.C. § 9605(a)(8)(B) (1982 & Supp. V 1987); 40 C.F.PR § 300.66(b)(3),
(c)(1) (1988).
'33 See 42 U.S.C. § 9605(a)(S)(B) (Supp. V 1987). Prior to SARA, § 9504(a)(8)(B) pro-
vided that states were permitted to designate "at least" one site for inclusion on the NPL's
top 100 sites. Id.
134 40 C.F.R. § 300.66(b)(3) (1988).
5Id. § 300.66(c)(1).
236 Id.
17 See id. § 300.66(b)(2)-(3) (1988).
1", See id. § 300 app. B.
239 Id.
140 Id.
1 See id. § 300.66(c)(3),(5).
,. See id. § 300.66(c)(3).
143 See id. § 300.66(c)(4).
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state's HRS scoring documents.'4 4 The Agency may revise the ap-
plication of the ha.zard ranking criteria when appropriate." After
consulting with the state, the EPA may add additional priority
sites that meet listing criteria. 46
C. EPA Determination
In October 1985, the EPA amended the NCP to provide a
third basis for including sites on the NPL 47 This mechanism al-
lows the EPA to propose certain sites for listing if it determines
that those sites pose a significant threat to public health or wel-
fare, even though they have HRS scores below 28.5 and are not
otherwise eligible for placement on the NPL' 45 The EPA may in-
elude such sites on the NPL only if certain criteria are satisfied.4 9
Sites added to the NPL in this way are proposed for listing
through the usual rulemaking process, including giving the public
an opportunity to comment.5 0
14 See id. § 300.66(c)(5).
345 Id.
146 Id.
"I See id. § 300.66(b)(4). This revision of the NCP appears to have come about as a
result of EPA evaluations of program operations under the NCP, and settlement agreements
from a lawsuit brought by the Environmental Defense Fund and the State of New Jersey.
New Jersey v. EPA, No. 82-2238, slip op. (D.C. Cir. Feb. 1, 1984); Environmental Defense
Fund v. EPA, No. 82-2234, slip op. (D.C. Cir. Feb 1, 1984); see 50 Fed. Reg. 5,862 (1985). No
information is provided in the preambles of either the proposed or final rules that conclu-
sively explains why the Agency promulgated § 300.66(b)(4).
"I See 40 C.F.R. § 300.66(b)(4) (1988). For example, a site where a small number of
people are or will be exposed to a hazardous substance may be eligible for a listing and
remedial action, even though its HRS score does not exceed the 28.5 threshold. Id.
I'l Id. The code reads in pertinent part-
[The] EPA may include on the NPL any other release if:
(i) The Agency for Toxic Substances and Disease Registry of the Department
of Health and Human Services has issued a public health advisory which recom-
mends dissociation of individuals from the release;
(ii) EPA determines that the release poses a significant threat to public
health; and
(iii) EPA anticipates that it will be more cost-effective to use its remedial
authority than to use removal authority to respond to the release.
Id.
250 See supra notes 57-59 and accompanying text.
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D. Coordination with the Resource Conservation and Recovery
Act
A number of sites eligible for listing on the NPL are already
regulated by the Resource Conservation and Recovery Act
("RCRA").' 51 As a matter of policy, the EPA has chosen not to list
certain categories of these sites on the NPL. 52 The EPA may,
however, consider placing these RCRA sites on the NPL if it deter-
mines later that there has not been a proper response.15 3
The EPA's general policy is to defer placing on the NPL sites
which can be addressed under RCRA.1 RCRA subtitle C ("Subti-
tle C") corrective action sites will be listed only if they fall within
one of the seven categories listed below, which were established by
EPA policy.1 55 The EPA uses these categories to identify those "fa-
cilities at which necessary corrective actions under RCRA are un-
likely to be performed."' 5 6
1. Bankruptcy
Facilities owned by persons who are bankrupt are eligible for
listing because the Agency is concerned that funds will not be
available in a timely manner for corrective action. 5 The EPA
views the bankruptcy criterion as "unduly restrictive" and has
solicited comments on a policy that would transform it into an "in-
ability to pay" criterion. 58 Under the EPA proposal, a site could
be placed on the NPL if "[t]he estimated cost of the EPA-pro-
posed remedy is greater than the tangible net worth of the owner!
operator."' 59 The EPA recognized that instead of using the EPA-
151 See 51 Fed. Reg. 21,054, 21,056 (1986). RCRA is codified in 42 U.S.C. §§ 6901-6992k
(1982 & Supp. V 1987), amended by Hazardous and Solid Waste Amendments of 1984, Pub.
L. 98-616, 98 Stat. 3221 (1988).
1 See 51 Fed. Reg. 21,054, 21,056 (1986).
.53 Id. at 21,057.
15 See id.
"' See 50 Fed. Reg. 14,115, 14,118 (1985). The EPA identified three categories after
receiving comments on its proposed policy. Id. Three of the seven categories are: facilities
owned by bankrupt owners, facilities that have lost RCRA interim status, and sites whose
owners are unwilling to take corrective action. See 51 Fed. Reg. 21,054, 21,057 (1986). The
other four categories are late or non-filers, pre-HSWA permittees, see infra text accompany-
ing note 168, protective filers, and converters. See 54 Fed. Reg. 41,000, 41,004 (1989) (to be
codified at 40 C.F.R. pt. 300) (proposed Oct. 4, 1989); 53 Fed. Reg. 23,978, 23,981 (1988).
'5' See 51 Fed. Reg. 21,057 (1986).
157 Id.
158 See 53 Fed. Reg. 30,002, 30,003 (1988).
159 Id.
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proposed remedy as the cost of cleanup, it could use "the least ex-
pensive remedy considered in the CMS [Corrective Measures
Study], or ... the remedy ultimately selected after any appeals"
and compare it with the owner's net worth.16 The EPA would de-
fer placing the site on the NPL if "[t]he owner/operator posts a
surety bond or letter of credit" sufficient to cover the cost of the
remedy. 61
2. Loss of RCRA Authority to Operate
The EPA may place a facility on the NPL if the owner/opera-
tor is unwilling to carry out corrective action because it has lost
RCRA interim status.1 2 To determine if an owner/operator is
"likely to be willing to carry out corrective action, the Agency will
consider the compliance history of the facility, including particu-
larly the existence of multiple or significant violations and *the
numbers and types of final enforcement actions taken against the
facility." 1 3
3. Unwillingness
Facilities "whose owners or operators have shown unwilling-
ness to undertake corrective action" may be listed on the NPL.1 64
The EPA has published objective criteria to be used on a case-by-
case basis in determining whether an owner/operator is unwilling
to carry out corrective action adequately.165 A site, proposed after
August 9, 1988, will be listed on the NPL if the owners/operators
are unwilling to comply with any of five types of federal or state
orders requiring corrective action.1 66
160 Id. at 30,002, 30,004.
261 Id.
182 See 51 Fed. Reg. 21,057 (1986).
16s Id.
164 Id.
'65 See 53 Fed. Reg. 30,005-06 (1988).
'" Id.; see 54 Fed. Reg. 41,000, 41,005 (1989) (to be codified at 40 C.F.R. pt. 300) (pro-
posed Oct. 4, 1989). A RCRA facility will be placed on the NPL based on unwillingness
when the owner/operator is not in compliance with one of the following.
- [a] unilateral administrative order... after the facility owner/operator has ex-
hausted administrative due process rights
- [a] unilateral administrative order ... if the facility owner/operator did not
pursue administrative due process rights within the specified time period
" [an] initial preliminary injunction or other judicial order
• [a] RCRA permit condition requiring corrective action after the facility owner/
operator has exhausted administrative due process rights
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4. Late or Non-filers
The EPA will list Subtitle C sites that it refers to as late or
non-filers.117 These are "[flacilities that were treating, storing or
disposing of Subtitle C hazardous waste after November 19, 1980,
and did not file a Part A permit application by that date." ' How-
ever, if such facilities have evinced a history of compliance with
RCRA regulations, the EPA may choose to defer listing of these
facilities and instead allow RCRA to continue to address problems
at that site.6 9
5. Pre-HSWA Permittees
The EPA will list Subtitle C facilities that it refers to as pre-
HSWA (Hazardous and Solid Waste Amendments of 1984)170 per-
mittees. 171 These are facilities with permits issued prior to the en-
actment of the HSWA.172 Generally, these permits were issued for
a term of ten years. 3 Thus, when such an owner/operator will not
voluntarily modify the permit to incorporate corrective action re-
quirements, the EPA will consider listing the facility on the
NPL.17 4
6. Protective Filers
Protective filers are those which have filed an RCRA Part A
permit application as a precaution only.7 5 These facilities may be
generators, recyclers or transporters not subject to Subtitle C cor-
rective action requirements. 76
- [a] final... consent decree or administrative order on consent ... after resolu-
tion procedures.
Id.
167 See id. at 23,978, 23,981.
168 Id.
169 Id.
170 Hazardous and Solid Waste Amendments of 1984, Pub. L. 98-616, 98 Stat. 3221
(codified as amended at 42 U.S.C. §§ 6901-6992 (Supp. V 1987)).
171 See 53 Fed. Reg. 23,978, 23,981 (1988).
172 Id.
173 Id.
174 See id.
178 Id.
176 Id.
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7. Converters
The final category of Subtitle C facilities that the EPA consid-
ers eligible for listing are referred to as converters.' These include
a number of facilities that were formerly required to have interim
status "but have since converted to generator-only status."'' 78 This
category also includes those engaged in any other hazardous waste
activity which does not require RCRA interim status.,79
The purpose of the RCRA deferral policy is to conserve the
Superfund where the RCRA corrective action authority authorizes
the EPA to compel a necessary response to protect human health
and the environment. 80 If RCRA corrective action is authorized, a
Subtitle C permittee can be required to carry out a response action
as a condition to continued operations under the permit.18'
Ill. CHALLENGES TO LISTING
A. Challenge Procedures
The federal government adopted a notice and comment proce-
dure for listing sites on the NPL which represents an opportunity
for an interested party to challenge the proposed listing.1 82 A pro-
posed listing is published in the Federal Register, and a sixty-day
comment period immediately follows the published notice, during
which an interested person-including the site owner-may submit
comments, documentation, data, analysis or any other evidence in
177 Id.
178 Id.
175 Id.
"1' See 51 Fed. Reg. 21,054, 21,057 (1986).
18, See 42 U.S.C. § 6925(d) (1982).
21 See 42 U.S.C. § 9605(a) (Supp. V 1987). This procedure complies with the rulemak-
ing requirements of the Administrative Procedure Act ("APA"). See 5 U.S.C. § 553 (1982).
The APA provides that notice shall include:
(1) a statement of the time, place, and nature of public rule making proceedings;
(2) reference to the legal authority under which the rule is proposed; and
(3) either the terms or substance of the proposed rule or a description of the sub-
jects and issues involved.
Except when notice or hearing is required by statute, this subsection does not
apply-
(A) to interpretative rules, general statements of policy, or rules of agency
organization, procedure, or practice; or
(B) when the agency for good cause finds (and incorporates the finding and a
brief statement of reasons therefor in the rules issued) that notice and public pro-
cedure thereon are impracticable, unnecessary, or contrary to the public interest.
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opposition to or in support of a proposed listing. 8 -3 The Federal
Register provides the name and address of the individual at the
EPA to whom comments may be submitted. The party submitting
the documentation bears the burden of clarifying its position and
its reasons for opposing the listing.18 4 The EPA is required to con-
sider all comments and address them in its final decision on
whether to list a site.""" Comments have included generic HRS is-
sues which reflect disagreement with the I-IRS itself.88
Categorized below are five of the typical comments to propos-
als for designation of specific sites on the NPL, along with the typ-
ical EPA response to each:
1. Requests that the Site Name be Changed
Quite often a company or town resents the use of its name in
connection with an NPL site. The typical comments argue that the
company did not own the site at the time of the discharge; the
company was not involved in the activities that caused the dis-
charge; the company was just one of a number of polluters in the
location and.should not be singled out; or the company is willing to
negotiate the complaint privately, but objects to the NPL listing.
The EPA's response is that mere listing does not presume liability.
The site name is chosen because it is easily and readily associated
with it by the general public; this is not merely reflective of the
latest ownership change.' 8 7
183 See supra notes 57-62 and accompanying text
'84 See Northside Sanitary Landfill, Inc. v. Thomas, 849 F.2d 1516, 1519-20 (D.C. Cir.
1988), cert. denied, 109 S. Ct. 1528 (1989). In Northside, the owner of a hazardous waste site
petitioned on three grounds for review of an EPA order that had placed the site on the
NPL. Id. at 1519. The petitioner included a contention that the record did not support the
HRS score. Id. The petitioner did not comment on any relationship between the documents
and Northside's objections to the EPA's application of the HRS. Id. The EPA reviewed the
comments, prepared a response and confirmed its conclusion to list the site. Id. at 1518-19.
The court concluded that Northside was responsible for identifying relevant issues and
specifying why and how its comments were relevant to the HRS scoring. Id. at 1519. The
court noted that data without further evaluation of its relevance to the listing proposal is
inadequate. Id. at 1520.
181 See supra note 64 and accompanying text.
188 See 51 Fed. Reg. 21,054, 21,064 (1986). Generic HRS issues include whether the
EPA should consider hydrogeologic information on the direction of groundwater flow when
assigning an HRS, and whether waste quantity values are too high because the EPA in-
cluded the non-hazardous constituents of the hazardous substances in calculating the quan-
tity of waste. See id.
187 Representative cases are listed under Support Documents for the Revised National
Priorities List NPL-U2-10-56 (Released May, 1986), including- § 2.3, Hooker Chemical/
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2. The Site does not Pose a "Substantial Risk"
For a site to be listed on the NPL, it must pose a substantial
risk and hazard to the public health and welfare. Site owners claim
that the risk was overstated or improperly calculated based on dis-
tance to wells, population, etc. Often, the site owner complains
that the supposed risk does not account for mitigating factors such
as alternative water supplies that are available and which should
lower the risk factor. The EPA's response is that the NPL uses
standard measures for determining risk. Naturally, interested par-
ties will differ on their assessment of the risk; the mere fact that
alternative water supplies and the like are available does not mean
that the problems which exist at the site should be ignored.'"
3. Inaccurate Data Inflated the HRS Score
Comments often disagree with the data used to compile the
site's HRS score. Typical complaints claim that the data are
wrongly compiled, outdated, or included improper factors. The site
owner claims that it is incorrect to list the facility without taking
new and more accurate data into consideration. The EPA response
is that in cases where the original data substantiating a release are
valid, the EPA assigns values based on those data. This is true
even if subsequent sampling fails to detect the same contaminants.
It recognizes that many releases vary in concentration over time or
occur sporadically. Once a valid finding is made, later samplings do
not supplant it.189
RVCO Polymer Corp. (Hicksville, N.Y.); § 3.3, MW Manufacturing (formerly Domino Sal-
vage) (Valley Township, Pa.); § 4.1, Davidson Lumber Co. (South Miami, Fla.); and § 9.4,
T.H. Agriculture and Nutrition Co. (formerly Thompson-Hayward Chemical Company
(Fresno, Cal.). Similar cases are listed in NPL-FR-US-10-1 (March 1989): § 4.3, North Penn
- Area 1 (formerly Spra Fin, Gentle Cleaners/Granite Knitting) (Souderton, Pa.); § 4.4,
North Penn - Area 5 (formerly Spra-Fin, American Electronics Laboratories, Inc.)
(Montgomerysville, Pa.); § 4.5, North Penn - Area 6 (formerly either J.W. Rex/Allied,
Paint/Keystone or Keystone Hydraulics) (Lansdale, Pa.); and § 4.6, North Penn - Area 7
(formerly Spra-Fin, Inc.) (North Wales, Pa.).
18" See the cases listed under Support Documents for the Revised National Priorities
List NPL U2-10-56 (Released May, 1986): § 2.3, Hooker Chemical/RVCO Polymer Corp.
(Hicksville, N.Y.); § 3.1, Mid-Atlantic Wood Preserves, Inc. (Harmans, Md.); and § 9.1,
Operating Industries, Inc. Landfill (Monterey Park, CA). Similar cases are listed in NPL-
FR-U5-10-1 (Released March, 1989): § 2.1, Nutmeg Valley Road (Wolcot, Conn.); § 4.1,
Delta Quarries & Disposal, Inc./Stotler Landfill (Antis and Logan Townships, Pa.); and §
6.1, Tri-County Landfill Co.!Waste Management of Illinois, Inc. (South Elgin, Ill.).
"I See the cases listed in Support Document for the Revised National Priorities List
NPL-U2-10-56 (Released May, 1986): § 2.3, Hooker Chemical/RVCO Polymer Corp. (Hick-
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4. Inadequate Testing Under HRS led to Improper NPL Listing
Site owners complain that the HRS does not properly reflect
site conditions. This is an oft-mentioned reason as to why sites
were improperly listed on the NPL. The commentor believes that
if further testing of the site were conducted, an NPL listing could
not be justified. The EPA maintains that the HRS was designed by
Congress as a screening tool so that EPA funds would be directed
toward cleanup of the most hazardous sites rather than the investi-
gation of many sites. In order to ensure that sites may be com-
pared to each other on a national basis with regard to the relative
risk presented by them, evaluations are based on HRS scores and
on the information required for the documentation of these scores.
HRS scores are used to indicate significant risk; individual case de-
tails are not the focus of HRS testing.190
5. NPL Listing is Unwarranted in Light of Past Remedial
Actions
Commentators point to prior cooperation, voluntary cleanup,
or remedial actions taken, and contend that, based on their past
record or past efforts, the EPA should cooperate and negotiate
without placing the site on the NPL.
The EPA believes that the HRS is intended to be an objective
reflection of certain characteristics of the site prior to any remedial
action. Current conditions are not used for scoring because doing
so could: (1) encourage a partial response designed to lower the
score below the 28.5 threshold; (2) cause public agencies to be re-
luctant to perform removals if such actions could lower the score
and thereby prevent a site's listing; and (3) result in risks posed by
a site not being accurately evaluated if the site is scored after a
partial response action. Instead of changing site scores, the EPA
considers such cooperative action as remedial response activity.
sville, N.Y.); § 2.7, BEC Trucking (Vestel, N.Y.); § 3.9, Ordinances Works Disposal Area
(Morgantown, W. Va.); § 4.2, Pratt & Whitney Aircraft (West Palm Beach, Fla.); § 4.5,
Jadco-Hughes Site (Belmont, N.C.); § 5.3, IMC-East Plant (Terre Haute, Ind.); and § 5.4,
Lenawee Disposal Service, Inc. Landfill (Adrian, Mich.).
10" See the cases listed under Support Documents for the Revised National Priorities
List NPL-U2-10-56 (Released May, 1986): § 2.1, Jame Fine Chemicals, Inc. (Bound Brook,
N.J.); and § 8.1, Eagle Mine MinturnlRedcliff (MinturnRedcliff, Colo.). Similar cases are
listed in NPL-FR-U5-10-1 (Released March, 1989): § 4.2, Hellertown Manufacturing Co.
(Hellertown, Pa.); § 9.6, Intel Corp. (Santa Clara, Cal.); and § 10.2, Toftdahl Drums (0ka-
nogan, Wash.).
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Placement on the NPL is a useful tool which often spurs desired
action. Cooperation by site owners is always encouraged, but will
not exempt a site from inclusion on the NPL. The site will be re-
moved from the NPL only if the EPA decides that the cleanup has
effectively removed the danger and risk from the site.191
Once the final Notice of Listing is published, the EPA's deci-
sion can be challenged by filing a petition for judicial review in the
United States Court of Appeals for the District of Columbia Cir-
cuit, which has exclusive jurisdiction over any regulations promul-
gated under CERCLA. e2 Since review of such regulations is lim-
ited, the question is whether the NPL is a regulation, and as such,
whether any challenge to listing falls within the jurisdictional re-
striction of CERCLA. 93 One court determined that because the
NPL is a component of the NCP and because the NCP is a regula-
tion, the NPL must be considered a regulation, challenges to which
are subject to the exclusive jurisdiction of the District of Columbia
Circuit Court. 94
There are additional indicia that support the conclusion that
listing on the NPL is a regulatory process. For instance, the NCP
is codified in the Code of Federal Regulations and describes meth-
ods of responding to hazardous waste problems.' 5 Additionally, a
131 See the cases listed in Support Documents for the Revised National Priorities List
NPL-U2-10-56 (Released May, 1986): § 2.1, Jame Fine Chemicals, Inc. (Bound Brook,
N.J.); and § 4.1, Davidson Lumber Co. (South Miami, Fla). Similar cases are listed in NPL-
FR-US-10-1 (Released March, 1989): § 4.6, North Penn-Area 7 (formerly Spra-Fin, Inc.)
(North Wales, Pa.); § 4.7, H & H, Inc., Burn Pit (Farrington, Va.); § 6.7, J & L Landfill
(Rochester Hills, Minn.); § 6.8, TRW, Inc. (Minerva Plant) (Minerva, Ohio); and § 8.1, Red
Oak City Landfill (Red Oak, Iowa).
1" See 42 U.S.C. § 9613(a) (1982 & Supp. V 1987). Section 9613 provides in part-
Review of any regulation promulgated under this chapter may be had upon appli-
cation by any interested person only in the Circuit Court of Appeals of the United
States for the District of Columbia. Any such application shall be made within
ninety days from the date of promulgation of such regulations.
Id. However, in Eagle-Picher Indus., Inc. v. EPA, 759 F.2d 905 (D.C. Cir. 1985) ("Eagle-
Picher I"), the court heard the case even though the 90-day filing period had expired, be-
cause the case gave the court an opportunity to engage in a "retrospective ripeness analy-
sis." Id. at 909.
1,3 See Cotter Corp. v. EPA, 21 Env't Rep. Cas. (BNA) 2231, 2232 (D. Colo. 1984),
afl'd, No. 84-1849, slip op. (10th Cir. June 10, 1986); United States Ecology Inc. v. Carlson,
21 Env't Rep. Cas. (BNA) 2009, 2009-10 (7th Cir. 1984); D'Imperio v. United States, 575 F.
Supp. 248, 254 (D.N.J. 1983). But see SCA Services of Ind., Inc. v. Thomas, 634 F. Supp.
1355 (N.D. Ind. 1986) (court had jurisdiction because owner challenged constitutionality of
listing process rather than actual listing).
1,, Tinkham v. Reagan, 19 Env't Rep. Cas. (BNA) 1742, 1743 (D.N.H. 1983).
,"1 National Oil and Hazardous Substances Pollution Contingency Plan, 40 C.F.R. §§
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proposed listing involves rulemaking, notice, and comment
procedures.'98
CERCLA does not specify any standard of review; therefore,
the applicable standard is defined in the Administrative Procedure
Act ("APA").197 The judiciary may set aside or compel agency ac-
tion where the agency decision is "arbitrary, capricious, an abuse
of discretion, or otherwise not in accordance with the law."' 9 8
"Under the arbitrary and capricious standard [the court] look[s] to
see if the agency has examined relevant data and has articulated a
rational explanation for its action."' 9 This standard accords great
deference to the EPA's technical judgments.
In addition to judicial review under CERCLA section 9613,
the Administrative Procedure Act provides an administrative re-
view mechanism. Northside Sanitary Landfill v. Thomas,200 in-
volved a petitioner who sought review of an EPA order which
placed a site on the NPL. The District of Columbia Circuit Court
acknowledged its jurisdiction under CERCLA section 9613(a), and
noted that the petitioner failed to exercise its rights under section
553 of the APA,201 which provides an administrative mechanism
whereby an interested person may petition an agency for the
amendment or appeal of a rule. 02 Neither the APA nor CERCLA
provides detailed procedures governing such an administrative pe-
tition process and presently there appears to be no case law in
which the courts utilized such a process when considering a chal-
lenge to a final listing on the NPL.
B. Bases of Challenges
One of the primary challenges to the listing of a site on the
NPL is a challenge of the EPA's technical data supporting the
HRS score.20 3 Although the EPA utilizes quality assurance reviews
to insure consistency in review of technical data and HRS calcula-
tions, discrepancies may persist. Independent data collected and
300.1-.81 (1988).
19 See 42 U.S.C. § 9605 (1982 & Supp. V 1987); 40 C.F.R. § 300.2 (1988).
1907 5 U.S.C. § 706(2)(A) (1982).
198 Id.
'9 Eagle-Picher Indus., Inc. v. United States, 759 F.2d 905, 921 (D.C. Cir. 1985).
200 849 F.2d 1516 (D.C. Cir. 1988), cert. denied, 109 S. Ct. 1528 (1989).
201 See 5 U.S.C. § 553(e) (1982).
202 See Northside, 849 F.2d at 1518-19.
203 See supra note 188 and accompanying text.
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analyzed by the owner of a listed site may provide evidence of er-
rors in the EPA's HRS calculations and technical decisions.204 -
Likewise, any evidence that the EPA deviated from procedures
may constitute a basis to challenge the listing.20 5
While considering whether a party has grounds to challenge a
listing, it is important to remember the deference granted to the
Agency's determinations. An Agency decision will stand provided
that the record demonstrates it was not arbitrary or capricious.
Nevertheless, the potential consequences of listing may warrant
the effort.
IV. CONSEQUENCES OF LISTING
Congress created the Superfund to be tapped by the EPA and
state and local governments in order to clean up hazardous waste
sites which present risks of a sufficient magnitude to warrant list-
ing on the NPL. °e The Superfund, however, must be considered in
the larger context of the amended CERCLA. CERCLA makes gen-
erators and transporters of hazardous substances, as well as past
and present owners and operators of hazardous waste disposal sites
strictly, jointly and severally liable for costs of cleanup.207 Where
liable parties can be identified, they may be ordered by the federal
government to perform a cleanup, or they may voluntarily enter
into settlements to pay for a cleanup, thereby resolving their liabil-
ity to the federal or state government.208
The creation of the Superfund enables cleanups to be carried
out by the government when the responsible parties cannot be
identified, are recalcitrant, or are insolvent. The mandate for cost
recovery actions by the government when Superfund monies are
expended reveals Congress' intent that the Superfund be replen-
ished by the responsible parties whenever possible. 0 9 Conse-
204 See, e.g., Northside, 849 F.2d at 1518-20 (such evidence will help but petitioner has
burden of clarifying its position).
210 See Cotter Corp. v. EPA, 21 Env't Rep. Cas. (BNA) 2231, 2232 (D. Colo. 1984),
af'd., No. 84-1849, slip op. (10th Cir. June 10, 1986).
21 See supra notes 20-23, 36-40, and accompanying text.
207 See 42 U.S.C. § 9607 (1982 & Supp. V 1987).
20, See id. §§ 9606-9607, 9612-9613.
203 OFFICE OF INSPECTOR GEN., EPA, CONSOLIDATED REPORT ON EPA's COST RECOVERY
ACTIoNs AGAINST POTENTiALLY RESPONSIBLE PARTIES (1986). This concept is also inherent in
the "mixed funding" settlement provision (§ 122(b)) which allows the EPA to make a pay-
nient from Superfund toward the cost of remedial action on behalf of PRPs who are insol-
vent or who refuse to settle, subject to the requirement that the EPA make reasonable ef-
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quently, listing a site on the NPL triggers the process by which
governments can expend funds to clean up sites and recover mon-
ies from PRP's.
Although they are not well-documented in the literature or
case law, a host of other consequences are associated with the list-
ing of a Superfund site on the NPL. Perhaps the most immediate
consequence is the stigma that attaches to the property. The list-
ing process, and the attendant public attention focused on the site
can generate nightmarish public relations problems, such as: public
perceptions (real or imagined) of health problems; depressed prop-
erty values; a cloud on marketable title; adverse business effects;
and perhaps-if a public water supply is impacted-dramatic
changes in living conditions.
Such repercussions, though hard to quantify, are profoundly
felt by business and industry and are recognized motivators in the
settlement process. From the standpoint of site owners, the height-
ened public awareness of the" health risks posed by a site invites
costly toxic tort litigation. From a public interest standpoint,
awareness of environmental threats allows informed decisions to be
made by the potentially impacted population.
Apart from the stigma, a site's designation for listing on the
NPL makes the site eligible for numerous actions. First, as noted
above, the EPA will consider the site eligible for Superfund ex-
penditures for response actions in the event that private parties do
not voluntarily agree to perform them. Expenditure of funds at
sites listed on the NPL is contingent upon a ten percent state con-
tribution for private sites,210 and a commitment by the state to as-
sume operation and maintenance expenses at sites which are state-
owned. Similarly, if a state cleans up an NPL site, it is eligible for
cost-sharing with the federal Superfund.
Sites listed on the NPL are subject to mandated state and
public participation in site-related decision making. Public partici-
forts to seek recovery of such mixed funding payments from non-settlers. Moreover, the
EPA has stated that its policy objective is to collect 100% of cleanup monies expended in
settling cases. EPA, MEMORANDUM: INTERIM CERCLA S ThEMENT POLICY (Dec. 5, 1984).
The EPA's mixed funding policy is not used to finance "orphan shares" because there is no
one from whom recovery is available. 53 Fed. Reg. 8279 (1988). The EPA's interpretation
and implementation of the "mixed funding" policy does not comport with legislative his-
tory. See Conference Report to H.R. 2005 (EPA may use Superfund on behalf of parties
who are unknown, insolvent, unavailable, or refuse to settle).
210 See 42 U.S.C. § 9604(c)(3) (Supp. V 1987).
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pation in the Superfund process is now required.21' The public has
an opportunity to comment, at a minimum, on two key stages of an
NPL site cleanup: the proposed remedial action2 12 and the consent
order settling the case.21 3 This formal participation is augmented
by four additional provisions for heightening public involvement in
environmental cleanups. 2
14
The states' role in management of NPL sites was significantly
enhanced in 1986. Formerly, if states opted to clean up sites on
their own, they could not share in the Superfund; if states wished
to utilize Superfund monies, cost-sharing and other requirements
subjected the site cleanup to close scrutiny and control by the
EPA.215
The acknowledgement of states' considerations in cleanups
has been expanded. Any applicable state cleanup standards which
are more stringent than federal standards must be applied in on-
site cleanups, 216 and these more stringent state standards cannot
be waived by the EPA without state involvement.217
211 See 40 C.F.R. § 300.67. The requirement of public participation was codified in
SARA. 42 U.S.C. §§ 9604(c), 9617, 9659 (Supp. V 1987).
212 See 42 U.S.C. § 9617(a) (Supp. V 1987).
212 See id. § 9622(i)(2).
21, Means of public involvement include:
(1) The availability of technical assistance grants to enable community groups to
develop scientific data to assist them to evaluate or challenge a proposed
remedy (42 U.S.C. § 9617 (e)(1983));
(2) The ability of private persons to petition EPA to perform a risk assessment
at a site (42 U.S.C. § 9605(d)(1983)), or petition the Agency for Toxic Sub-
stances and Diseases Registry ("ATSDR") to perform an assessment of the
health risks posed at a site, even if it is not on the NLP (42 U.S.C. §
9604(i)(6)(B)(1983));
(3) Community right-to-know and emergency planning provisions were adopted
in response to the mass chemical exposure in Bhopal, India, to enable com-
munities to learn about the substances being handled in their communities
and how to respond knowledgeably to emergencies (SARA Title III); and
(4) The expansion by SARA of the citizen suit provision originally applicable to
substances classified 's solid or hazardous wastes under RCRA (42 U.S.C.
§ 6972 (1983)), to violations of CERCLA conditions, requirements, standards
or regulations, to orders issued under CERCLA (42 U.S.C. §
9659(a)(2)(1983)), and against EPA or other federal agencies (such as
ATSDR) which fail to perform any nondiscretionary acts or duties (42 U.S.C.
§ 9659)(a)(2)(1983)). This "private attorney general" provision was given
teeth since, in appropriate circumstances, the prevailing party may recover
costs (42 U.S.C. § 9659(f)(1983)).
2,5 See ENVm. L. REP., SUPERFUND DEsKBOOK 12 (1986).
216 See 42 U.S.C. § 9621(d)(2)(A)(ii) (Supp. V 1987).
2 7 See id. § 9621(0.
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One of the few burdens imposed upon states in exchange for
heightened participation in the cleanup process is found in the
EPA's power to suspend fund-financed remediations at sites on the
NPL. The EPA's suspension powers extend to any state that could
not certify, by December 1989, that the state had adequate hazard-
ous waste treatment and disposal capacity to handle wastes gener-
ated within the state for the next twenty years. 18 This prerequisite
to disbursement of federal cleanup funds may profoundly impact
the remedial progress in highly urban and industrialized states.
V. DELISTING
Sites may be delisted (removed) from or recategorized on the
NPL when no further actions are necessary or appropriate at the
site.2 19 An EPA region may decide to delist a site based on any of
the following criteria:
(i) The EPA ... has determined that responsible or other
parties have implemented all appropriate response actions
required;
(ii) All appropriate Fund-financed response under CERCLA
has been implemented, and EPA... has determined that no fur-
ther clean up by responsible parties is appropriate; or
(iii) Based on a remedial investigation, EPA. .. determined
that the release poses no significant threat to public health or the
environment and, therefore, taking of remedial measures is not
appropriate. 220
Prior to delisting a site, the EPA will determine that the rem-
edy, or the decision that no remedy is necessary, protects the pub-
lic health, welfare, and the environment.221 CERCLA requires state
concurrence for delisting a site from the NPL. 2 Delisting of a site
does not preclude eligibility for future, fund-financed response
actions. 223
While the regulations do not mandate a notice and comment
period prior to delisting a site, the EPA utilizes such procedures.224
The Agency publishes a Notice of Intent to Delete in the Federal
210 See id. § 9604(c)(9)(A).
211 See 40 C.F.R. § 300.66(c)(7) (1988).
220 Id.
21 See 53 Fed. Reg. 17,229 (1988).
222 See 42 U.S.C. § 9621(f)(1)(C) (Supp. V 1987).
222 See 40 C.F.R. § 300.66(c)(8) (1988).
224 See 53 Fed. Reg. 17,229, 29,485 (1988).
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Register, containing the basis for the intended site deletion. 25 A
thirty-day comment period may begin either concurrently with the
notice of delisting or at a later date.228
The delisting procedures recently utilized by the EPA reflect
the Agency's belief that such procedures should focus on notice
and comment at the local level.227 The following procedures have
been utilized in the past, and the EPA is considering using similar
procedures for future delistings:228
a) The EPA regional office recommends deletion and prepares
all relevant documents which are made available in the regional
office;
b) The EPA regional office provides a thirty-day public com-
ment period. Notice is provided through local and community pa-
pers and the Federal Register; and
c) Comments are evaluated before the tentative decision to de-
lete is made and before a final decision is made. The region
prepares a responsive summary addressing the comments.229
The site will be delisted only after the Assistant Administrator
for Solid Waste and Emergency Response places a notice in the
Federal Register.23 0 To date the EPA has delisted twenty-eight
sites from the final NPL.23 ' While most of these sites have been
delisted following appropriate and successful removal or response
actions,232 at least five have been delisted following a determina-
215 See, e.g., id. at 17,229 (notice affords local community opportunity to respond to
proposed delisting).
2 See id. at 36,869.
217 See 53 Fed. Reg. 17,229, 29,485 (1988).
218 Id. But see id. at 28,414, 27,371 (1988) (Agency did not follow these procedures).
12 Id. at 17,229.
230 See id. at 17,228-29.
231 54 Fed. Reg. 48,185 (1989).
21 See, e.g., Toftdahl Drum Site (Brush Prairie, Wash.), proposed delisting 53 Fed.
Reg. 30,452 (1988), final delisting 53 Fed. Reg. 51,780 (1988); Tri-City Oil Conservationist
Corp. (Temple Terrace, Fla.), and Varsol Spill Site (Miami, Fla.), proposed delisting 53
Fed. Reg. 8,223 (1988), final delisting 53 Fed. Reg. 33,811 (1988); Harris (Farley Street) Site
(Houston, Tex.), Mountain View Mobil Homes Estates (Globe, Ariz.), and Middletown
Road Dump (Annapolis, Md.), proposed delisting 52 Fed. Reg. 33,446 (1987), final delisting
53 Fed. Reg. 12,680 (1988); Wade (ABM) Site (Delaware County, Pa.), proposed delisting 53
Fed. Reg. 48,662 (1988), final delisting 54 Fed. Reg. 11,949 (1989); Enterprise Avenue Site
(Philadelphia, Pa.), Lehigh Electric Site (Old Forge Borough, Pa.), PCB Spills Site (NC),
POB Warehouse (Saipan, N. Mar. i), PCB Wastes Site (Trust Territory of the Pacific Is-
lands), Taputimu Farm Site (Island of Tutuilop, Am. Sam.), proposed delisting 50 Fed.
Reg. 53,448 (1985), final delisting 51 Fed. Reg. 7,934 (1986); and Voortman Farm Site (Up-
per Saucon Township, Pa.), proposed delisting 53 Fed. Reg. 48,662 (1988), final delisting 54
Fed. Reg. 23,212 (1989).
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tion that the release poses no significant threat.' 3
CONCLUSION
The National Priorities List serves primarily as an informa-
tional tool for the EPA. The list is comprised of sites which appear
to pose a significant danger to the public health or environment
and which might warrant remedial action. Inclusion on the list
does not in itself reflect a judgment on the activities of its owner or
operator, nor does it require those persons to take any action.
Placement on the list does not assign liability. Listing on the NPL
assures that a response action is forthcoming and that the site will
be eligible for Superfund monies should remedial activities be nec-
essary. The NPL sets the priorities for investigations that deter-
mine the necessity of remedial actions. The EPA decides which
listings receive priority attention based on certain criteria: a site-
by-site evaluation using the Hazardous Rating System score, state
priorities, further site data, other response alternatives, and other
appropriate factors. While listing is largely informational, it none-
theless has immense consequences. Because the process is one of
administrative rulemaking, the record is developed in the most
part by the EPA. The primary opportunity for input from others
comes during the comment process. To date, judicial relief from
listings has been sparse. Listing must be considered a precursor to
additional investigation which will likely lead to eventual remedial
action involving great expense. Where PRP cooperation is not of-
fered, initiation of enforcement action should be expected.
See, e.g., Matthews Electroplating Site (Roanoke, Va.), proposed delisting 53 Fed.
Reg. 27,371 (1988), final delisting 54 Fed. Reg. 2,124 (1989); Parramore Surplus Co. (Mt.
Pleasant, Fla.), proposed delisting 53 Fed. Reg. 47,980 (1988), final delisting 54 Fed. Reg.
7,424-25 (1989); New Castle Steel (New Castle, Del.), proposed delisting 53 Fed. Reg.
36,869-70 (1988), final delisting 54 Fed. Reg. 11,203 (1989); Friedman Property Site (Upper
Freehold, N.J.), Morris Arsenic Dump Site (Morris, Minn.), proposed delisting 50 Fed. Reg.
53,448 (1985), final delisting 51 Fed. Reg. 7,934 (1986).
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